I evaluated a commercial electrochemical method (Environmental Science Associates), based on potentiostatic coulometry, for determining iron and total iron-binding capacity (TlBc). The method requires 25 and 100 44 of serum, respectively, for these measurements. Serum iron concentrations so determined in 99 normal volunteers satisfactorily correlated with those determined by the Iron Panel Method (Br J Haematol 1978;38:291-4 Comprehensive evaluation of iron deficiency, which continues to be one of the commonest worldwide nutritional disorders, requires a battery of laboratory tests (1). Because iron deficiency commonly involves children and (or) culture groups unwilling to have venous-blood sampled, methods that can be used to assess iron status by use of capillary (finger stick) blood are highly desirable. There are suitable methods currently available for measuring ferritin (2, 3) and erythrocyte protoporphyrin in micro amounts of serum (4, 5), but not for serum iron or total iron-binding capacity ('rmc). Those available for measuring iron and 'nBc in small amounts of serum are cumbersome and require highly specialized technology such as atomic absorption spectrophotometry (6, 7).
Comprehensive evaluation of iron deficiency, which continues to be one of the commonest worldwide nutritional disorders, requires a battery of laboratory tests (1). Because iron deficiency commonly involves children and (or) culture groups unwilling to have venous-blood sampled, methods that can be used to assess iron status by use of capillary (finger stick) blood are highly desirable. There are suitable methods currently available for measuring ferritin (2, 3) and erythrocyte protoporphyrin in micro amounts of serum (4, 5), but not for serum iron or total iron-binding capacity ('rmc). Those available for measuring iron and 'nBc in small amounts of serum are cumbersome and require highly specialized technology such as atomic absorption spectrophotometry (6, 7) .
Potentiostatic coulometry has recently become commercially available, and has been adapted to measurement of iron (8) . The method has specific advantages that make it desirable for use in population studies, where many samples must be processed: it is fast, a very small sample volume is required, and a highly trained technologist is not needed to run the assay.
Materials and Methods

Measurement of Serum Iron Content
Controlled-potential coulometry (Ferrochem II; Environmental Science Associates, Bedford, MA) was used to measure the iron content of serum according to the methods and reagents prescribed in the manufacturer's handbook. A 25-44 serum sample is hand-pipetted (Eppendorf 25-44 pipette) into the reaction chamber of the analyzer. For corn- 
Clinical Samples
Blood was sampled by venipuncture from 99 apparently healthy volunteer subjects, 48 men and 59 women, average ages 27 (range 18-48) and 35 (19-57) y, respectively.
Results
Coulometry of the iron standards, performed on 23 occasions, gave results for the 0.5 mg/L standard that were 8% higher than expected (mean ±SD, 0.54 ±0.03 mg/L) and 9% and 8% lower than expected for the 2.0 and 3.0 mgfL standards (1.82 ±0.04 and 2.75 ±0.05 rng/L, respectively). Within-assay precision (CV) for the serum iron and TIBC coulometric assay was better than for the Panel method, and the between-assay CV was similar or better (Table 1) . Table 2 summarizes results of the analytical-recovery studies.
Discussion
The coulometric procedure measures the total electron transfers induced at two electrode surfaces by different currents applied simultaneously at each electrode (8,11). At one electrode, the current applied causes oxidation of ferrous iron to ferric iron, with a resulting net loss of an electron for each ferrous iron molecule present in the reaction chamber. At the other electrode, the applied current causes a reduction of ferric iron to ferrous iron, with a net gain of an b Based on the iron correction described in the text.
electron for each ferric iron present in the test serum. These reactions occur rapidly, and possible interference by serum copper is nullified by electronic compensation of the instrument.
This coulometric method for measuring serum iron appears to fulfil most of the requirements mentioned above; e.g., only 25 pL of serum is needed for a single iron determination. With use of a correction factor, adjustment for lower iron readings is adequate, and the reproducibility of the method is good.
However, measuring TIBC with the prescribed coulometric method requires 100 zL of serum, more than can be easily collected in capillary sampling. Use of the prescribed resin beads in the coulometric method gave a poor correlation between it and the Iron Panel method. This correlation was improved when I used MgCO3 to remove excess iron from the sample. Further, a plot of values together with the serum iron values indicated a continuous linear relation between the serum iron values and MgCO3-modified coulometric mac values, suggesting a methodological error with the resin-bead method (Figure 1) . Measurement of serum iron by coulometry appears to be a worthwhile addition to the currently available methods for assaying iron status, and lends itself to use in surveys where large numbers of small-volume samples are to be measured. The current cost for a single determination of serum iron by the Panel method is $0.16 and $0.27 for the coulometry method. Most of the latter cost is for the reagent used in the analyzer; in-house preparation of reagent would undoubtedly decrease this cost disadvantage. Because of the abovementioned disadvantages of the TIBC method, an alternative method, such as a direct immunochemical assay for transferrin, would be desirable (12, 13). The combination of the coulometry method for serum iron and an immunological method for serum transferrin assay would enable these two valuable estimates to be included in the evaluation of iron status by use of capillary blood.
